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MnK* HOI P 7/20 



BizsoMsiH AiejieKTpHMHHK n«.:%AifaTop, mo iio33<vi£<& ni^Bituiimi HyrjiuaicTb. cneKrpoMerpy 
EIIP, 6yn BHroTOBJieimfi h canc^ipy {R,3ichl *^ertsiti\'iry Enhancement in EPR", Brutter Report, 
norA, p.45-47, 1986>. Uefi pesoHarc^ Mae ^opny MifjiiH^ipy s OTBopoM b3^ob»c fioro bkcotk 



cniBfiaji^ae 3 CHJiOBifMM jtiKf;iMH MarKiTHOt KOMnoHeHTH HB4 nojM. PoavripH pe30Harropy b 

caH^ipyr soBHSiSH!!; A'.aMS^ - 10 mm, BHyipiiUHin jdar^-^p - 5 mm« BHCora - 12,5 M.vi. HfWfBHicTi, 

Hasjq^isHoro oxBOpy Aae MO^KiinsIcrb BHKOpHCTO&yBaTH men pesoH^rrOp jisui Aocm^jfKWHsi 

I mifpoFcnm imjia nfffmria. ftara pcsMipH ©vjth po^xosaKi aiw poSoni y 3-cm jQEiarH^OKi jiobhchh 
I 

I 

I 
i 



cniBBU(HouieHH>{ cwrHa/i/uiyM y HeiTepepaHOMy ETIP cnexTpOMeTpi y i5,» pasia. /Xi&neicrpiiHKa 
npoHHicHicTb can^ipy —10. ^dKTop aanoBHCRHa lusfiro pesoHaTopy aocara€ 48%. 

/4^u /icMV^JitKiB IU»CrC pSSOT! SxDpy mOjKrlcl ntMHCCTrf. 

■ 

1. OSMeMceKY cryniHii nlABHiueMAH HyrjiKBOcri GneKrpoMerpy is-sii^ HesitcoKoro 3Ma^eKUH 
aJejieicrpiiHHOi npoKHKHOcri. 

2. BncoKy Brpany Marrepiany amcjiiAOtc BenHKttx po3MipiB p^QHtnopy, 

X HesgcraTHK) TOMrtiCTb BHMtpfOBSLHux cneicTpiB i3-3a npHcyTHocn aomilukobhx -zHrn^iB nm, 

P«30HaT0py (uaXJl^jrAHHiV cn^crpiB CnpHU£IHa€ 3MiHy tbOpMH J^JHii, iKTCHCSiBHiCTb J T.IH.) 

hruimi pien^HrrpHHHUH xiBtI pt»oH!iJup vye oiifOTOBiieKHS MOnOKpHCxaJiiMKoro pyriijjy 
(D.L.Cartcr and A.Qkaya* "Electran Paramagnetic Resonance of Fe^ m T1O2 (Rutitey, Phys. Rev. 
ilSy pp.*I4S5-1490, i960). Pj^hjiohj pe^nsaTDpi* q;op?.!)' cyu!J3bHoro np«!MOKyTMOro 

napanejienineAy, Oo^'eMit mix pe-^oHaTopiB CKJianajiij 0,S i^wi*^ (^uiw "lacnu dim 1-5 40 7 rru"* 0, ! Z 



•nw VM-i 
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^§ BiH M8e 4iop>^ cyidjiuioro UKmanpy. Poapbgnem ans po8otm y flianaaom «tacTOT sia 9 ao 16 
)|:frit pesoKaropH s rmaHimr crpomna MajiM fliawerp pin 1,64 jio 1,76 mm tb ancoiy siiwiosiAHo 
i^v sui 0,77 AO 1,7 np« pvGvii pcx^Miuia/iH y saKOpoHeHOwy xawjibOBO^ii na onopi is 
neHoiutaciy. Mani posMipH pesoHaTopia i, »k nacnuioK, wajii posxOAH Marcpiany, noe'ssaHi 3 
I . BHCOKHM 3Ha«eRHaM flieitoKTpMMHoi npoHnKHocTt s, lao npii KiMHSTHit! -reMHeptnypi ffpcxrae 250, 
^- aaajwKH sozwy pcaoHaropn h -nrraHaTy crpoimia aoseojiMm insnno nkBHtuMTM MvrmiBiCTb 

i 

^- cncstTTOMerpy EEIP i Syjtir umopuciBm msi ORtp^Hhp. CitrHMis EHP SPi^aiKu Fs^ , skoic 6>vro 
npcjteronaiio MSSi-cspnciuii nS^ siipouiyBaHKii. Tlpii t(t>OMy (]>aKiop ^uiiuiiKeHHx AOCAras iOOri. 
HeAOJiiKftMH pesoHBTopie 13 TwraHary crpoHUw c: — — 



oAcpwawHa crx^xTpis EITP y jtlanasoHi "lacroT sia 1 ,5 jio 1 20 TTu. nosimiBHOio pucoio pynuioewx 
pesoHaropiB e sHCOxa flo6poTHicri,. TaK, hs naci oxax 6uii>ui;jx 50 FFu j^o^poTMifirb GKnajiftjip. 
-5000 npH 7S K. Aae 8 tom «e Mac MownKBOCri sacrocysaHHa uboro pMOwaropy o5Me>KyBanHCi>» 
Tan; mo BiH fcfflp 6yTM oMKOpHcraHiin TiflbKn juiflT aocjiiaaceHHa thx napawarHiTHMx ueHrpia^ aid 
yrBOpiOBajuiCb crraAii OAepwaiiHa MOHCHqincrnuiy npii iioro jieryBaHHl, APyrHM HeaoJiiKOM 
m>OTO pcaoHaropy c SKborpont^ fliejietrrpuMHOi npuHiiKHocri (/lieneKTpflHHa iipOMMKMiCTb B3aos?K 
[ ^HctajitqmT oci ef=17C, a Bi=90 npii ifiiviHtfiHiM Teinneparypi), mo i^HSBOAHTb ao nesHHX 
TpyjnioiHfB XK npH BHTOTOBJieHMi p^oiWTOpy (TOlHicrb opieHxaufj onrHracS sid aiaHocHo 
y reoMerpwimoi) npH poawimeHHi iioro y XBMi>OBOffl (oia opieHraiiil KpHcraay 3aBe«}iT& arjooK 

f; 

|. peMMarropy 3 XBHJiboaoAOM). tsk i npn TCopertWHifx pQapaxymcax KOHqurypaip! 

I 

|| HaiiSijibia 5jn:32>KHM ao sarrponoKOBaKoro c cerHexoejiejapMsjiHR pesoHai^p, 

^ f BiiiviviuieHMK 13 THTaHETy. CTpoHiw (H.Y.Yee TsFatural Kesonant hrequcncies of IVlicrowave 
||-; Dielectric Resonators", IEEE Transactions on Microwave Theoiy and TecJraiques, MTT-i3, no.2, 
ft. A.Okaya and L.F.Bafash *T)ideetric Rcsouatoi^', Proc. IRE, 50, p.2083, 1362). 



I 



A- 



\ 
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ft 



l^teKipHHRHx erpary t»OMy TeMneparyctroMy tmepsajii. 

I;. --S 



> 2' OSMe-'R6»«CTb *yHicuioMajii.»i,K MOiWiHBoCTBfi, mo nojwraey MOJiyiHjsoCTi 3aCT0CyBaHH« 



.3. HewoaamifiCTi BHKopHCTa„K« pesDnaropy b oSflacii -reMnepaiypii Te=I 10 K. noH Hidfi 



^^/^Ateui^^H wiK BTpar tg5. 



B <K»o»^ MDS!.^ necrtBra 3a*Nj^ c«reBon» nfciBiimcHHii HJTaHBdcri cneKrpoitcipv- Enp np, 

|- • • nocraBJieHa aaaaHa wcHFEsrwy, thm, mo cerwerocaeKtpinmHff pesoHarop BHKOHflH«it ia 
^JspHcrany; hkoS BlflpisHaeiwa TMM, mo am B»iKOHaHj*a :i TaHxajMiy jiaflw. JieroaaHoro jutIcm 

BMCTOM 0.01-0,1%. 



CerHerocrteicTpMHHnfl peapHarop auipi3Haen*ii thm, mo »iu BHKOHaHiitt y npsMOKyTHifi 



iropy. 



ir.. < » 



rJlHKHft BHHaxia «o«ce gyni pewiJaoaaKHH crpyinypoio (*ir.U mo Micrw* 

^eKtpHMHHft PWOHSTOP (IX HKHB pa30M is p03MimeHHM y HBOMy ^fl^aHHM 

|m»M (2) npHiu,eem.x1 ;io xpHMana (3> i paaoM b ipHMaHftw no»«maeTi,CH y cepewrny 



|««apTHora o6'cMHOro «H„iHap«^«oro pe3o«aTopy b mo.,ok> TE„i , (4) t^khm ^hom, u,o6 Bic. 




^H?»mi HB^ nojiH (5), 
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|inH c^oe^KTpKHHHn p«DK«Top, BifleyaaerBc. Ka„ueKT,au«, HB4 noi^^cHocri y 



cemeroc«eiap,..Horo pesoHaropy, „p„hokv HaJf6uii>a,e iii;r«,nueH™ 
^^KxpH^HOro p^esoHaropa. OcKi;n.Kt. ?|.TOQno«QaaH«B mrcpian pcsoKa^py Mac 5«eo<^ 

^iamii^ 3HaHHC niABHiueHHa HvrjmBocri cncKTpo*H^y ETIP oco&7«bo npH kk3*.khx 

ax. ' 

|^,LyTo sanpoiTOHOBaHoro BHHaxoI^y nojwrae y c/iu^yiow 



^ jE$^ri^ BHKopHcramo. cerHen,ene,crpHHH«x pesoH^pia nopiaHaHo 3 06' 
^MHrf^iH n^BHureHHH HyrjmBOCTi cneicrpoM^y EnP oSy^o^cu^ 

^^pftBdf npom«cH«ni CniBBWHomeHHa cHn^«yM (C/m). «chm xapaKT«p«»yer«:a 

n <?Jfe<lm Acta Physica Hingaricae, 10. p. 115, 1959): C/Ql-p"x"tlQ/(NkTAO''' 
F' X" - y«BHa HacmiHa napaMar«i™or cnpHii™rr«„BOcrri q - aooponricr. 



?3TOpy, N Koed>iqicHT ufVMy kT - TenjioRfl 



$aicrop 



^ HBq no™ y cep^H»i pesoHaiopa, V - o5\m pe3oi«m>py. 3B«Ha5Ho flopisajoc 



^^rrHorc HBH „o^« y pe^oBaropi y sanaflKy « po3MimeHH„ y pe30HffTx>pi (a5o 



^^^S?""" -H^-^HH^M Q opa a cwHonac BHooKc^g. 3HaHeH„«, e Mo>KHa ;»ocarrH aHa-morx, 
W:/ni. xoro ^c. cerHeroweiopKMHHii pc30HaTx>p Mae 6yT,i npocniM no KOHt^py^uiv 
p;4yHKmoHaji«mH fioro a„Kop..«^„„ ^ae 5yr„ cnpouteH»M i „e 8«Kn..K«n, 

4 
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^gyrreBo 6ijii.iDHM swatieHraM AiefleKrpHinoV npoHiiKHOCri, e iwbKu oamh Kpirirraji, rawranar 
y «Koro npH sHMweHHi TCMnepaTypii nopjw si SHasHUM apociaHHSM aiejieinp»MKQ\ 



MOMwaawK) iMcroro TaMrajiary Kairix siraBJiflicm. cn«icrpH EIIP Fe^\ «kmR 

/trrJi- / 



fKCHi. 1$. yiBQpioiQTu MeiiipR po«6iHHoU OKMffTpji (A.P.Pcchci^ et al., Pbys. Rejv. B 51, 
p.12165, 1995). to rdKBiffmiS mix nempfB u sk HacjiiaoK. jaoCHrHCHHa qMCTOTJi upttettuty 
igTOTiicH 3opy Hfiasifocn "aaacBHx** CMrHajris EHp, «««« aanponoMOBaHO HpoaeryaaTii TaHTaaaT 



««i JirrieM 3 BMicroM 0,0001-0,001 <a6o 0,01-0,1%). Po36epe„o BiiiniB jistm 6u,i.!b serajibHO i 



- 

"P" iieryBamii IOHh Jirriji aaaiimyioTl. iohh icairiH, npH«iOa^ BHacniaojc sHiHttoi phtaad b 
lOfflB TO ioi»B Lr, ioiiH wTi« aaaftiaioTt HeHe»rrpani.He nojTOjKBHTnr, sMimviOMKci. b 
^OAKc 13 HiecTH HuspuMkiB timy £ lOOJ n<? eiflHomeiiHio ao ueHTpoc»iM«TpHHHoro Micmi JokIb mjm 
1^^^^*^'°^ KoHuewrpamji jitna BiipiaiajibHHM mhhom fin^HBae Ha 4>a30BMg craH 3MiuiaHict 
^HcrajriB (Ta6fl«!w 1). Mh KOnrpo^noBajiH bmct .ihta y Kpiicrajri 3a aonoMororo njiaMeHO. 

MCTpif. .JIk BCTaHOBji«HO HawH 3 eifcncpMMeHTiB no napaejieicrpH'niOMy pesoHaHcy. y 
^Mjn 0<x<0.04 3HaxoziHTbC« oSjiacri^ Ac Lohk nbiR ho BsaeMcyjyKxi^ m^k co60iO. o6jiacTb 

k ]MA 0 AO 0,00s. 
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'mir-f r * ' T' • >. 



0 



0 - 0,008 
0.008 - 0,08 



,.,^^v- CerHCTOeiieKipHK 3 ManilMH AOMCHaMlf 

^.fy- i\ ^ TeiparoKajibHa Ki-xLixTaOj - ITaiiflpHe ckjio 



0.27.0.6 



CerHeroejiexTpiiK 



; 7 » «<•« ■ 



Sifly, y iq>iicTajiax Ki-xLixl^^Oj npw 0<x<0,038, BcraHOBJieiio. uio tiinp»yHa jiiHtJI EFl!^ Gd^" y 



(mix KpHcrajiax KTaO} ciuiaaac 8 luupuHa iriHirt ETIP Gd^ y SMiuiaKHX KpHcrajiax K^. 
^TaOs npK 0<)c<0,001 ciyiaaae 4 E» a npK nOAJUibMaowy rriABHiueHHi x jrinit EIIP Gd^" 

^^^zniqmiOTbOjR 3a paxyHOK snJiHsy ejieierpHHRnx nOJiiB ac^^ktib. 

■/^jQiftjivpff.eHHH. BOAitBy KOHueHTpautii juiriii na A^ejieicrpiiHuy npOHMicHicTb> AHcnepciK) ra 



iMiieparypy q^asoBoro nepcxoiiy msm rajd pesyjibxarH. ITpii x=O.0005 Hb Tervmep*rxypHiri 



rocii AicjTCKTpHqKoi npoHHKHocni £(T) cnocrepiraerE^ no^aa niscy, daSoB^^daHoro acmiiziii] 



ia, a BeiiKHKHa e spocrae Mailxce ao 4*10^ i BHxD^ifTb Ha HacHHCHH^^ lipw 1,2<T<4,2 K. 



Hy 6ijxbni BHCOKHx reMndpaiyp. IIpH BmcopHcraifHi MOHOKpncrajiy BHroroBjTCHHH 
pesoKaropy cymBHM e Bincyndcrrb (l^aaoBoro n^pexOAy. a6o mekcha^ui&ho MosioiifBc zHiiHceHWi 



[kanta 3 B^dc^OM Jihrbv ao x^O^OOl. iiK noxaaajiH BiiMipiOBaHKH ju^JICKTPhmhoY A^fcnepcu y 
moKpiKiTanax KTa03:U, fq>M Majnix KOHaetfTpaiuHX jiOmiuKa iutU hc npH3BOAitTb m 



ricpifBJieHHJr i^Hcrajn^molf CTpyinypif. Hpo ir^ CBtAHHTb <])OHaKmm MCxanbM naJTffpimtm, ^khK 
imyc flicneKTpMHHi BJiacTHBocri '^MaTpHui" - rpai KH KTaOjj b nicy BsejueHa HeueMTpanbha 
loMiiiiKa Li , i Bfi3HaHae BemiHiiHy e^ti y HB4 Aianaaoiii nicjia Aiicncpcii & (8 ). Ueii 

iHiaM ooyMOBJieHHii m'izkok) MOAOlO KOJiMBaHb rpaTKii TaHTonaTy Kajiia i Aae Ai^sJidKrpKHHMM 
iRfidoi^ &iH3^KJig AO ^oHOHHoro BHecKy 6c3A0MiujKOBOfo KTaOj» \yxo BKaayc Ha wajiy sMiHy 
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It ■ ^" 

Kjcri aA«.(T) -reMneparrypH Kiopi-Beiica ao "-40 K" cButiiiTb npo xe, mo BHyipiuiHi 
fiiml nom^ ^^tmobjichi McuCHrpajit^HMM sMimewHjiM Li*, po6jijrrb KpMcraniMHy rparny ^jjTbU] 



3 biicoicok:^ iaOTp^nHOK) jiiciieicrpHHHOio npoHUKHicno xa Hli3t»KllMa jcucjicktphhiimmm 

, ocoSmiBO npH TCMnepaoypax uiukhq 300 K, mo safiesnenyc awaMHe niaBMuieHHjr 



rjififBOcri cneKipowenpy EHP npH hh31»kmx Teikmeparj^iax; 



3 Di^cymiMH '^jiacHH^fH^^ curHanaMM ETTP Ta Majuuvt ctyneHeM aet^eKTHocri aaMKKK 



• y HKoro HeMa MaKCKMywy y TCMnepaTypirifi saACTCHOcrt j^^acrpmHOt npoHUKHocn, 
[jai>Horo jdwffuieHHa cniaBijBHOmeHHJi ouraaji/iiiyM opii hM3&khx xeMneparypax; 



m npn imraroiuiejiiu pesoHaropy. 

^yroio BinsHaKOiO aanponoHoaaHoro pesoiiajopy e itoro reoMcrpw. Mm nponoHyewo 
t^BKyniy 4^opMy pesOKaropy, np^MoxyxHa sobhiiuiih ^opwa peaoaaropy ayMOBJiena 
^n^[Siix€HiuiM sHrOTOsjzemiK nopiBHaHO 3 uwjiiH^^pHHtioio. OicpiM Toro, sanpcnoHOBaHiffit ztnfl 



pHcraHHH Marepiaji KTaO);Ii Ma€ luiQimiiiy c^Ko;iy Tuny £100], mo MOHowuncxb ji«rKo 



^l.iinuOK> BiASHaKojo € HOiiBHicrrb uHJiituq^ii^iHoro onrsopy bshobtk bmcoth peaoHaropy i 



iiiibky OTBOpy ptBKOio 1/2 bmcotk peaonaTopy. Cai^ie npn uttt rji«6Miii oxnopy AocxraerbCH 
SaHiuc nii^BwmeniWM ^yTJXHewri, HaHDiiiCTb we caMe rjiyxoro» a ne HaBCKpi3Horo orsopy 

BHKOpMGTOJQyBOTIt peaOHatOp IlJIii AOCJiUjKeHHfl pbKOMaHiTHHX o5'€KTiB. a TOity ^ilCTSi, 



t 
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Sv?Oifit\tf' <» An.a^.Ktw, — -! ...... _ ^ A- 

■^a 8H6opi ffiaMcxpy oraopy Tpe6a SHaxowmi om-MMaiibTO pitueraa, 3Ba»?.o««i >ik na 






p ITm) cMHOBrom. 23x25x10 m^. f^^p. id mn» cyrreaoro sHawHiw He Mae, ^sa jk ibukix 




^xid »fM* xBHJU He yeiiifle, ocKuibtoi ajw uwro poSoHoro <HacroTHoro) flianaseHy 
mwiHiiM p03MipoM € 17 MM. Hexafi pOTMip pejOHaroov Svae 23x23x10 mm^ Tr,„; 

erp BHcora y 23 MM npHna.Ti.ac 1/46 floeaciJHu xsiusi, ooisun,iaj s sS'eiriKOMy- iWau«iiropi KB^ 
snaxoaiiTbc* y noiuTpi. aicfleKxpiisna npoKHKHicn. skoto e=l, JIkukx » sanOBHimt iqxjcnp 
flOBeiOii3Rein« xBHjn KBap^eM <e-2), 1X5 a 1 mm KBapny pajMicrmixai 1/^3 aoKKiiHM xBMjii. B 1 




gi;. aanponoHowworo HaMC MaTepiiuiy KTaO,:Li npn T=77 K (8=326) po3Micnm,cs 

« po3„«M4/c. ov« joAii AUHJw, sMeHuiirra ^aoo nepepnaxB) ftraopow wsmctpom ey,2 mm, torn y 
:i£b:U tusMicTftTKa J.3*0,2=l,04 Rani3;ioB5«rK xbtoh. ra we y noBiipi (y orBopi) noMicniTbCH 
|i/g>*0^ flOBJtCBH XBBBa. Aflc flKmo Ha OTBip Bunanc 0,3 mm, to nefi po3paxyHO«c a ypaxyj»aHH«.vi 
JcBwii y Tairraimi KajMH (1,3 •0,7=0,91) ra B cnBopi (l/23)*O,3=0,01 Aa^b 0 92, xo&ro 
gDiHH xBHJii mxs He 3MOMce nQMicTifTHca. Y icbOMy ocTaHiibowy BimaAny pe30H>BaTH 6y/ie 



gipna HacTMHa. TaicHM nHWOfc^ npii pospaxymcax peroHaHcuoi nacio™ cerHeroeaeicipHworo 
gffropy np^MORyiHoi ^pMH, ^khK wicTHTb myxHfi OTBip. BpfficoByioTO, mo icoH(|,irypamio 
|: xBHiii BHSHBHae caiMe pyatKa HacTHna, rpeSa aijxtdMSni njiomy oraopy ia n;iowi 
^Koro iiepepby peaoH^ropy Toai reoMerpiiHHi po3^fipH cyubbHoro pesoHaropy, 



MJiewHoro y cewci pcsoHaHfcHoi HacTOTii pooHaropy 3 trraopoM, Qyayn. CTaMOB.rrii: xiavpnm 
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H^6ym auKopucraHMMM Tuibxii ahh AocnutHceHHii tux aomiuioic, ajcmmh 6yB npojieroBaHHH 

pill I , , 







^^{j^oro €>6^£s«sorfr pe3o»^opy, ma waKCJiMaabHa cutpomye ftoro DHKOpHCiaKHit, 
MTHicrrb aanponOHOMHoro peaoHaropy cranoBHTb 5000, a 4>aKTOp3anoBHeHHH jaocarac 50%. 




j?v .I^HKJiaa 1- Ac npxiicjiaA BuSpaHii^ pesoKaTOp, 3po6iieHim 13 MOHOxpMcrrajiiHHoro 
xanix^ jtcroBaKoro 0.1% Li. U^fi peaoiidTOp Mac irpaMoiivrHv Aodmv 3 nrvxnw 




If'IDiSWHJlM QTBODOM Prt*»ftxnntr t vanai/rrN»niT/wnjw> ni»^i^/v».,A>,-r*m^ ; ^,*^»v/viX 

• »y V A rail fcX >l I If f J , — — 




^^pfjriBepy, h ^ fioro rjn76^Ka, L - BKcora pe^aRaropy, A i B - BiimoBJABO iiiMpHHa i tob^khha 





eirrpHHHoro pesoHaropy jip^MOKyrHo't 4>opMK» s • /ueneicTpHHHa npoHHKHtcrb Marapiajiy 

^ ■ 

^wnM CiTto^iAhOuieisHM vHiHUjyuiyM^ TQOTO BLOtiOuieuux aejiiiHHHH CHriiaji/ixxyM npH 
MCffftHHi 3anp<yn<»iaBaHOro pc3OtmT0py ao BejiHHWinr CMraaji/inyM y BuicyrHocri 

SJf. » > 

^GxteinpHvinoro pesonaropy npH OAnaKOBul najiaio^iifi noryjicHocTi ta OAnaicoBlri aMivthyjai 
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<Kmm) h(MM) L(mm) A(mm) B<mm) 



2,0 


3.4 




2,6 


241 


9,152 


331 


16 




1.4 


1.8 




4S0 


9J43 


165 


28,5 










6VU 




120 












345 . 




71 S 


37 



CM ;iidna30Hi xcob^h xeiun^ y mnpOKOMy urrepBanL Tcwnepaiyp 77-330 K. 








^ 1. Mm BHKopHCTDByBaiiH MCTDii pospaxynicy posMipiB aanponoHOBaHoro 

™S£;i^£^-S • . — — — — — ^A^f«,Bvafvw<T%«* AvmiTio Tt AxmrturXTTk /%/ r»#»ui*i 






i»y Tft niHpHHy pesoMaropa na BejiHHHKy luiouii nep^isy OTsopy Soared /4. Ma^iMo mobi 

Ai=VfA*B-S„H0,5 (mm), Br>/(A*B-So>0,5 (mm). Tofli 

naifCHa ^acrruxa piravnoivpy Mumc uyi« ^AanMv<%«> w*.*^*^*^.- p:^ — — ^ 

^HarropM. l/Tlon pea. M.E.Hju>HeHK<>. Paano 95 c&job^ 19Ky. J'*«J c): 

p,lg(L3^2KPx'+3y'-Po^)"', (^) 
0,f^n[iic/Ai, py««nn/B2» p^7t/L> %r2nfic\, Ai, Bi, L - itaHpima^ aobjkhw xa sucora pesoHaropy* 

2! ■IH'^'J* Hid. 5* **!lOBi JUUOTb K0J1HBBHH50 Hfifi^ft Cft - Macrrima noe^uHM xbmjii b cepewni 




^^HETopa, / - po6oua peaowaHCMa Hacrora. 




10 



Tia Uid£t7:6a 9G6T £2 \\r\£ : -m XH-I 
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EnP e KattSMibuinM (ahb. TaCjutuio 2\ 



/ 




liixizr 2. Ta 

, — « >,»wv*.uTOyjr, /inin hcmu uittO^y, MO»(^ CaMa 






i^itbMy iriOTOfli po^axoBaua pesouanciia yaciwa peaowaropy JTal craHOBmi, /=9,242 ITa 

■ » 

ni=2, n-1 i §==0,667. 

««^, wiM^vAn HiA»|/Myiucy BmnonjiiaKrni TexinepaTypI MftKcuMyMy 

■ 4.*- 

PesaHarrop i^l aac BKCoity Towdcrt peecrpamT cneKipis EIIP, TOMy mo "bjwchhx" 



At 




.OffirajiiB EIIP B iHTepaani xeMnepaiyp 77-380 K aapeecipoaaHO hc %jio. 




npHKjiaa 2. flK npifKflaa aneepeMo cerHcrocJieiapimHHfi peaoMJrron, BHrrvm«»f,eH™ b roro 
« MOHOKpHcrajiy, njo i oesoHamn N? i 






^""•'HWnWlmWWtJTjR rVf»T»<*N J .. . _ 

r ^.-K. Mi>uio ptsoHaTopy npeflcraaaem y raeaujui 2 (peaoHarop M 2). 



pnpH pospajq^HKy posMipi^ pesoHftTopy «« e«Kop»<nx)8yBaflH niwciA 1. onwamifl BHuie .Sk 

|neKa3as pospaxyKcnt, waKCHMajibHc nizummeHHn cwrHany ferip, wo cnocrcpiraerbca npii T«165 
|Moarc 6yr« oiwcaMo TeoperH^iHo poipaxoaaHtNo pe30HaHCH0K> HacroroK., ^iKa tomho soiracrbCH is 



pCKcnepHMCfrrajibHo aMMipsjHOio r-9J43 FFu nnn iti=? n-n ; R^n 7Ad .„„ 

&v DesoHaroni 

fO.. ■ * ■ ■ •'-» ' - ».wh^nn, mjn. y pCiOHaTOpi m. I- U,e npH3B0flHTb 

^; ra«5jnM^HH« «i«;,f.y aacrocyaaHHa pe30«aK)py ((|>aifropy G>. OspiM octiOBHoro MaKcuMyMy G. 
TeMnqsarypsifl 3ajiea«ocn vnocreDiraerwsa me naa uMirmt^.^.. /a:^ i\ 








? e^icniBMiCTi. sacTocyBaMHa qboro peaotfaropy y acKUibKOx reMncparypHwx iKTepaaJiax. 

npMKJiat^S. npiiKjiiw BH6epcMO cerHeTOeneKTptmHHj-i pesofiaroD. BHmroniiP«Mi; 

til 

g MOHOKpMcrajiy ^TaOa. JieroBaHoro O OWn ?( air»» . - „ 

• • — '-•«""-"•«» uHwut pe30MaTOpy. noro reoMcrpHHW posMipji j 
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3ru EEB^-i-Nyr 




^^252 ITa npM jn=ii=^l i 5^,85 wia T==215 K; /=9J23 ITu npii m—1, i S-0,877 fijifl 



^ 7^,184 rru irpH nrf, i 6«0,718 AJia T=-267 K. 3a3HaHKMO^ mo ^na T-295 K 






Rsri^py e uaHoijTbm baiuihm. 



^'IBjiacHnx^ Ci^rjKartiB EIIP y pesoaaropi Jfe 3 aapeecrposaHo He Syjio, mo aademenye 




.4® ... 

KV -fOHHlCtb BHMlplOBaHHSl. 










yo:>o/ pasiB npH TCMneparypax HinKHe :>uu a tuko^k TOHHiurik bkmiphjbbhhm viieicipiis 





pipR GyA^Hidn Tc>tncp2riypL Hp^ioKynfa 4^pMa sanponoHOBftnaro peaoaaTopy nojiermye 

-> 

Ky nopiBHSHo 13 lumiivipHHtioio i|}opMOio peaoHaropy npoTomna. HaxBidcix^ oTBopy suai 



mieHHJi apasKft posmupioe 4>yHKuioti&jibHi MO>KJifiBOGTi, ii|o ;iac MoaKiDiBicrb flocjuflxceHHn 






7-' 



s5 



3a6T. ^jpcsTQp^ I0H.HAH y 
Hji^-KQp. tiAli y 




/u^eKceHKo ii.Q>./ 



t*,jSJ t AAk44A » - r A. 



./>■- - 



fir.' 



7 



12 
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CcrHcrOejieicTpHtfHHH pesoiiOTop cnetcrpoMerpy EFTP, BHKommnri 3 

MOHOxpHcrajiy. «Kjnl Bmp^tswicrhcsi yhm, mo bih atiKoiiaHHfi 3 -mHTanaTy Kajiin^ neroBaHoro 

€M 3 BMiCTOM 0,01-0,1 %. 



2. CvrncixmjiOKi'p^HiHHil 



3. C^rrferoeneEnpfmiiHii peaOHarop no n. 1 i n,2, mufi uisQtiwierhcsi twm, mo bih wae 
BCepeoKKt OTRID njijf iw^t^ifirHm nru^ 









3acr, MiipeKTOpa lOH HAH y 



«ii!.-Kop. HAH y 






^^^^^^^ 
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<^raETOEJIEKTPIWHHFl PE30HATOP J^JUi CTTFRTPOMFTPy Prrp 
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i 



I?, 



20 



16 V 



12 



- 



280 



T 



1^ 



P 



1^ 



Asropw: 
reft<|>MaH l.FL 

roTOBiHa I.e. 



1!» 



CuHbKO T.B. 
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ifijCiOK>t n:ar wds^ree 3ni £005-i~Nbr 



BHHaxi;r. Bi;xHocffTbc» ztfr pe^OHaropnKx npHCTp<Hs i hiome 6ym BUKopfrcreHisM y 
paAiorexHlui, -TexniLB HB^ soKpeMa, y rexHitii EnP-cneKipocKonit 3anponoH06ahmi 
cerKeroe^ettTpmHKft pe30Harop )&itrOT6BiicHMM h MOHoiqpiicTajii^iHbro TaHrajiaiy Ka/n^, 
JierosaHoro jimeM 3 bmictom 0,0|.-0,1%. PesoHatop Mae npawOKyxHy 4>opMy i orsip msi 

Cet ncivcuciciyHmMM }n::suMinx3p paauM b po3^R]^eHJlM y HbO&Qr /locjii^x^aMKM oO'CfETOM 
npHx;aeK>€TBCM no Tpma^n^ 3p83KiB i pa30M 13 TpHMftMeM noMiiMaeribCif y cepeiXMHy 

craHj^apTHoro o6'€MHoro i^HjiiHApKHHorc pe^onaTcpy J3 moaoio TEoh TftKHM mhkom, moo 
ajcfa oTBopy cerHero^eiopHMHoro pesoRarropy cniana,aajia 3 chjiobmmm jiiHbiMii MarHhrtol 

HBn noryacHocrri y Micui aHaxaasKeHHA. ceruerQefleicTpiiHHQro peaoHairopy, npHHOMy 
Hafl^butc nwBwmcHHa znm^WdH iriarHirHoro nojia cirocrepTracTbCpr Ha spasKy. OcKijitih ^t 
aanponoHOBaHHii Marepiaji peaoHaropy Mac BHCOfcy ^tiejieKipOTHy npOHiiKKOCtb \ soflHoiiac 
Majii jiicjyeinpMqm arpaTM npii TCMneparrypax HiijKHe 300 K, mh oAep»cy€MQ 3iia««H€ 
ninBHUS^HHH HynnjBocri cneKXtJOJ-fSTDv EHP acnS nnn Tfi*^"^kt%-a'r*>i^«v' t*yy-Y-<.A ^aa v* 
. MOCaracTbCH TaKO« BHCOKa xaHHicrfc BBMipioBaHH^ cneKmifr tUP yrpn oy^b-flKtH 
TeMneparypi. npjjMOKyTHa 4^pMa danponoHoaaHoro peaoHaropy nojieruiye oopooKy 
nopiBHAHo 13 uxfJiiKApHMHOK) 4>opMoio pe^oHaxopy npoTOTuna. Ha>7BHicTb oraopy i^Jia 
posMimeHHH apasjca posicKpioe 4)yHKuioHajii»Hi Mo^KjiMaocTi, mo bm MOJKAHBigri? 



J 3.n. q)-Jiii, 4 ui., J np., 2 Taoji 
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